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(54) SEMITRANSMISSIVE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semitransmissive liquid crystal display device for which 
the number of array forming steps is reduced without 
lowering contrast in a transmissive mode display. . 
SOLUTION: The semitransmissive liquid crystal display 
device is provided with a pixel driven by an active drive 
element 10 on an array side substrate and a structure to 
transmit light from the backlight through an opening part 
13 arranged on a part of a reflection film 11. A black 
matrix to be a light shielding part, a transparent light 
diffusing functional film 5 composed of a transparent 
resin and transparent particles and coloring layers 2 of 
three primary colors to form the pixels are provided. 
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"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Pinch a liquid crystal layer with two glass substrates, and it has the color filter section 
which has the coloring film on the substrate of the one side. It consists of the reflective section 
have the pixel arranged in the shape of a matrix, and said reflective pixel reflects outdoor 
daylight on the opposite side substrate of said two substrates inside, and a translucent part 
which makes light penetrate. Said reflective section It is the transflective LCD which has a 
reflector or the reflective film and is characterized by said translucent part being the 
configuration of making light penetrating by preparing opening in some of said reflectors or said 
reflective film. 

[Claim 2] The transflective LCD according to claim 1 with which the color filter section is 
characterized by arranging the transparence light diffusion functional film which consists of a 
black matrix, and transparence resin and a transparence particle, and the coloring film in three 
primary colors which forms a pixel in above order. 

[Claim 3] The transflective LCD according to claim 1 characterized by arranging the color filter 
section in order of the above [ a black matrix, the coloring film with which it consists of the 
three primary colors which form a pixel, and a transparence protective coat 1 and said coloring 
film consisting of a pigment, a polymer, and a transparence particle. 

[Claim 4] Pinch a liquid crystal layer with two glass substrates, and it has the color filter section 
which has the coloring film on the substrate of the one side. It has the pixel arranged in the 
shape of a matrix on the opposite side substrate of said two substrates inside, and said pixel 
consists of the reflective section which reflects outdoor daylight, and a translucent part which 
makes light penetrate. Said reflective section It has a reflector or the reflective film. Said 
translucent part It is the configuration of making light penetrating by preparing opening in some 
of said reflectors or said reflective film. Said color filter section consists of the color filter 
section for a reflective display, and the color filter section for a transparency display. Said color 
filter section for a reflective display The transparence light diffusion functional film which 
consists of the black matrix, and the transparence resin and the transparence particle of the 
color filter section for a reflective display, The coloring film in three primary colors which forms a 
pixel is the configuration arranged in above order. Said color filter section for a transparency 
display It is the configuration that a black matrix, the coloring film which consists of the three 
primary colors which form a pixel, and a transparence protective coat are arranged in above 
order. It is the transflective LCD arranged [ consist / of a pigment, a polymer, and a 
transparence particle / said coloring film ] by being arranged so that said reflective section and 
said color filter section for a reflective display may face mutually so that said translucent part 
and said color filter section for a transparency display may face mutually. 

[Claim 5] The transflective LCD which the area of the transparence light diffusion functional film 
and the area of the reflective section are in abbreviation etc. by carrying out in a transflective 
LCD according to claim 4, and is characterized by things. 

[Claim 6] a transflective LCD given in either of claim 1 to claims 5 to which the color-filter 
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section for a reflective display which faces each of the reflective section which shares the 
reflective film, and a translucent part, and the color of each color-filter **** for a transparency 
display are either of the three primary colors, and both the color of the color filter of said color- 
filter section for a reflective display and the color of the color filter of said color-filter section 
for a transparency display are characterized by to be the same color. 

[Claim 7] A transflective LCD given in either of claim 1 to claims 6 characterized by the mean 
particle diameter of a transparence particle being in the range of 0.65 to 1.0 micrometers. 
[Claim 8] A transflective LCD given in either of claim 1 to claims 7 characterized by the 
thickness of the coloring layer of the color filter section for a transparency display being larger 
compared with the thickness of the coloring layer of the color filter section for a reflective 
display. 

[Claim 9] A transflective LCD given in either of claim 1 to claims 8 to which thickness of the 
coloring layer of the color filter section for a transparency display is characterized by being a 
twice as many abbreviation as this compared with the thickness of the coloring layer of the color 
filter section for a reflective display. 

[Claim 10] A transflective LCD given in either of claim 1 to claims 9 to which the transparence 
particle in the transparence light diffusion functional film is characterized by having the isotropic 
crystal structure optically. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. '■■■.,> 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transflective type liquid crystal display used 

for displays, such as PDA and a portable information device. 

[0002] 

[Description of the Prior Art] A liquid crystal display makes liquid crystal pinch generally 
between the substrate (color-filter side substrate) which has a color filter, and the opposite 
substrate (array side substrate) with which the transparent electrode was formed on the 
transparence substrate, is constituted, controls the plane of polarization of the light which 
impresses an electrical potential difference, is made to drive liquid crystal, and penetrates this 
liquid crystal electrically, and controls and carries out a screen display of that transparency or 
un-penetrating with the polarization film. 

[0003] In order to obtain sufficient brightness for the display of such a liquid crystal display, the 
transparency mold liquid crystal display of the formula with a built-in lamp of a back light mold or 
a light guide mold which has arranged the light source (lamp) on the rear face of a liquid crystal 
display or the side face is used widely. 

[0004] A transparency mold liquid crystal display has large consumption of the power by the 
back light. However, although it is predominant compared with the power consumption of other 
displays other than a liquid crystal display (CRT, PDP, etc.), it is not the forge fire referred to as 
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having a marked difference. 

[0005] On the other hand, indoor light and outdoor daylight are used for a reflective mold liquid 
crystal display as the transmitted light of a liquid crystal display. Naturally, a lamp is not built in 
but low-power-izing is possible. Moreover, it is lightweight and convenient as portable. 
[0006] In such a reflective mold liquid crystal display, the metal thin film which served as the 
electrode which reflects the above-mentioned indoor light and outdoor daylight the whole 
surface on the opposite substrate of the opposite side is arranged in the shape of a matrix with 
the location of the observer who observes this display. Or the reflective film with aluminum, Ag, 
these compounds, etc. is prepared uniformly the whole surface on another substrate, and, usually 
it arranges at the above-mentioned substrate rear face. 

[0007] For example, in a reflective mold color display liquid crystal display, there was a case 
where prepared the metallic reflection film on the above-mentioned opposite substrate, prepared 
a transparent electrode through a color filter layer on this metallic reflection film, and it 
considered as a scan lateral electrode plate. Moreover, also when the metallic reflection film was 
constituted to the same pattern as the above-mentioned electrode for a liquid crystal drive and 
was used as this liquid crystal drive electrode, it was. 

[0008] However, since the reflective film was prepared on the opposite substrate of the opposite 
side with an observer's location, there was a case where the screen formed with liquid crystal 
was visible to a duplex. Moreover, to the incident light which carries out incidence to a reflector 
being the specular reflection film from the exterior, outgoing radiation of the reflected light was 
carried out only in the direction of specular reflection, and it had the case where it had the 
trouble that the angle of visibility of the field displayed is restricted as a result. Therefore, by 
forming the optical diffusion functional film on the reflective film, regardless of the location of the 
light source, the angle of visibility was large and offering the outstanding display screen was 
performed. 

[0009] However, by the approach of forming the transparence light diffusion functional film on a 
reflexibility metal thin film, forming the transparent electrode for driving liquid crystal on the 
transparence light diffusion functional film was performed, moreover — for example, a thing 
including a resin bead etc. — a front face — rough — also in the technique which forms a 
reflexibility metal thin film on a paint film the bottom, the transparent electrode for having 
formed the transparence light diffusion functional film, having formed the flattening film upwards, 
and driving liquid crystal further is needed. 

[0010] On the other hand, the technique which arranges the scattering layer of light in a color 
filter side substrate is proposed. In these techniques, since the reflexibility metal thin film which 
served as the electrode as a confrontation substrate can be used, a transparent electrode, 
flattening film, etc. with which the transparence light diffusion functional film was formed are not 
needed. However, when the transparence light diffusion functional film is formed in the liquid 
crystal layer side of a color filter side substrate, since irregularity arises, the orientation of the 
liquid crystal which contacts through a transparent electrode may be barred by the front face of 
the transparence light diffusion functional film. In this case, it is indispensable to form the 
flattening film on the transparence light diffusion functional film by the side of the liquid crystal 
layer of a color filter side substrate. Therefore, an optical diffusion film etc. is usually stuck in 
the field on the background of the field by the side of the liquid crystal layer of a color filter side 
substrate. 

[0011] Thus, in a reflective mold liquid crystal display, even if it prepared the transparence light 
diffusion functional film in any of an opposite substrate or a color filter side substrate, the 
process which produces the flattening film or a transparent electrode incidental to it was 
needed, and there was an inclination which a production process and cost increase sharply. That 
is, in the conventional color filter with a diffusion function, in order to give a diffusion function, 
the technical problem that a color filter production process increased compared with a 
transparency mold color filter occurred. 

[0012] Moreover, since the transmitted light of the back light which penetrates the part which 
carried out opening of some reflective film of the pixel in an array side substrate since the 
transparence light diffusion functional film is formed all over a color-filter side substrate also 



file://F:¥JP-A-2003-262857.htm 



2007/12/21 



JP-A-2003-262857 



5/14 s<— v 



diffuses with this diffusion functional film as a technical problem at the time of forming the 
transparence light diffusion functional film in a color-filter side substrate when using it for a 
transflective LCD, it had become the factor which reduces the contrast at the time of the 
display of the transparent mode (transparency condition). 
[0013] 

[Problem(s) to be Solved by the Invention] Then, this invention makes it a technical problem to 
offer the configuration which controls the contrast fall at the time of use by the transparent 
mode of the transflective liquid crystal display produced by the conventional diffuse reflection 
film paying attention to such a trouble. Moreover, the cost rise when arranging the diffuse 
reflection film in an array side is also controlled. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned technical problem the 
transflective LCD of this invention It has the pixel arranged in the shape of a matrix on the 
single-sided substrate of the two substrates inside. The array side substrate which has the 
reflector or reflective film with which the pixel reflects outdoor daylight, and has the structure of 
making the light of a back light penetrating by preparing opening in the part, The transparence 
light diffusion functional film which consists of a black matrix, transparence resin, and a 
transparence particle at least, And it has the color filter characterized by preparing the coloring 
film in three primary colors which forms a pixel in this order, and is characterized by for the 
transparence light diffusion functional film arranged in opening of the reflective film in an array 
side pixel and the pixel by the side of a color filter corresponding, and being arranged. 
[0015] 

[Embodiment of the Invention] The transflective LCD of this invention pinches a liquid crystal 
layer with two glass substrates. Have the color filter section which has the coloring film on the 
substrate of the one side, and it has the pixel arranged in the shape of a matrix on the opposite 
side substrate of said two substrates inside. Said pixel consists of the reflective section which 
reflects outdoor daylight, and a translucent part which makes light penetrate, said reflective 
section has a reflector or the reflective film, and said translucent part is characterized by 
****** which is the configuration of making light penetrating by preparing opening in some of 
said reflectors or said reflective film. 

[0016] Moreover, the transflective LCD of this invention is further characterized by arranging the 
color filter section in order of the above [ the transparence light diffusion functional film which 
consists of a black matrix, and transparence resin and a transparence particle, and the coloring 
film in three primary colors which forms a pixel ]. 

[0017] Moreover, the color filter section is further arranged in order of the above [ a black 
matrix, the coloring film with which it consists of the three primary colors which form a pixel, and 
a transparence protective coat ], and the transflective LCD of this invention is characterized by 
said coloring film consisting of a pigment, a polymer, and a transparence particle. 
[0018] Moreover, the transflective LCD of this invention pinches a liquid crystal layer with two 
glass substrates further. Have the color filter section which has the coloring film on the 
substrate of the one side, and it has the pixel arranged in the shape of a matrix on the opposite 
side substrate of said two substrates inside. Said pixel consists of the reflective section which 
reflects outdoor daylight, and a translucent part which makes light penetrate. Said reflective 
section It has a reflector or the reflective film. Said translucent part It is the configuration of 
making light penetrating by preparing opening in some of said reflectors or said reflective film. 
Said color filter section consists of the color filter section for a reflective display, and the color 
filter section for a transparency display. Said color filter section for a reflective display The 
transparence light diffusion functional film which consists of the black matrix, and the 
transparence resin and the transparence particle of the color filter section for a reflective 
display, The coloring film in three primary colors which forms a pixel is the configuration arranged 
in above order. Said color filter section for a transparency display It is the configuration that a 
black matrix, the coloring film which consists of the three primary colors which form a pixel, and 
a transparence protective coat are arranged in above order. Said coloring film consists of a 
pigment, a polymer, and a transparence particle, and it is arranged so that said reflective section 
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and said color filter section for a reflective display may face mutually, and said translucent part 
and said color filter section for a transparency display are arranged so that it may face mutually. 
[0019] Moreover, the area of the transparence light diffusion functional film and the area of the 
reflective section are in abbreviation etc. by carrying out, and the transflective LCD of this 
invention is characterized by things. 

[0020] moreover, the color filter section for a reflective display to which the transflective LCD of 
this invention faces each of the reflective section which shares the reflective film further, and a 
translucent part, and the color of each color filter **** for a transparency display are either of 
the three primary colors, and are characterized by both the color of the color filter of said color 
filter section for a reflective display and the color of the color filter of said color filter section for 
a transparency display being the same colors. 

[0021] Moreover, the transflective LCD of this invention is further characterized by the mean 
particle diameter of a transparence particle being in the range of 0.65 to 1 .0 micrometers. 
[0022] Moreover, the transflective LCD of this invention is further characterized by the 
thickness of the coloring layer of the color filter section for a transparency display being larger 
compared with the thickness of the coloring layer of the color filter section for a reflective 
display. 

[0023] Moreover, the transflective LCD of this invention is further characterized by the 
thickness of the coloring layer of the color filter section for a transparency display being a twice 
as many abbreviation as this compared with the thickness of the coloring layer of the color filter 
section for a reflective display. 

[0024] Moreover, the transflective LCD of this invention is further characterized by the 
transparence particle in the transparence light diffusion functional film having the isotropic 
crystal structure optically. 

[0025] In the transflective LCD of this invention, it is arranged so that a translucent part and 
said color filter section for a transparency display may face mutually, and it is arranged so that 
the transparence light diffusion functional film and the reflective section may face mutually. 
Further The area of the transparence light diffusion functional film, The fall of the contrast at 
the time of the transparent mode (transparency condition) produced with the configuration which 
the area of the reflective section was in abbreviation etc. by carrying out, and has arranged the 
transparence diffusion functional film in the front face in the conventional transflective liquid 
crystal display since it was a configuration can also be prevented. If it explains in more detail, 
since the most penetrates a translucent part, without scattering about the light which does not 
penetrate the transparence light diffusion functional film among the light which carries out 
incidence from an observer side by arranging the transparence light diffusion functional film 
alternatively so that the reflective section may be face mutually and it will penetrate to a back 
light side, it does not influence to the display in reflective mode ( a reflective condition), but the 
display property of a reflective condition can improve more. Moreover, since the most penetrates 
the color filter section for a transparency display and outgoing radiation is carried out to an 
observer side, the light which outgoing radiation is carried out from a back light, and carries out 
incidence from a translucent part is not scattered about with the transparence light diffusion 
functional film, and does not cause the fall of the contrast in the display of the transparent mode 
(transparency condition). In addition, although there is light which penetrates the transparence 
light diffusion functional film among the light which carries out incidence from an observer side, 
and is penetrated to a back light side a little, since this does not contribute to the display in 
reflective mode (reflective condition), it does not influence the display property of a reflective 
condition. Moreover, although the light by which outgoing radiation is carried out to an observer 
side, without penetrating the transparence light diffusion functional film further also has a little 
the light which reached the reflective section and was reflected there, without penetrating the 
transparence light diffusion functional film among the light which carries out incidence from an 
observer side, since it is the light by which specular reflection was carried out, a display property 
is not influenced. 
[0026] 

[Example] Hereafter, the example of this invention is explained using a drawing. As an approach 
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of giving a transparence light diffusion function to a color filter, two kinds of following approaches 
are effective. 

[0027] (1) Prepare the transparence light diffusion functional film which consists of transparence 
resin and a transparence particle between a black matrix and the coloring film. Although the 
flattening film which carries out flattening of the irregularity of the front face produced with the 
transparence light diffusion functional film needed to be followed on the transparence light 
diffusion functional film in the Prior art, since the flattening film is not needed in this invention 
and the transparence light diffusion functional film also plays the role of an overcoat, in order to 
carry out flattening of the front face of a color filter, the overcoat formed on the coloring film is 
not needed. Therefore, the reflective mold color filter of this invention can be manufactured, 
without increasing the number of production processes compared with a transparency mold color 
filter. 

[0028] (2) Prepare a pigment and the coloring film in three primary colors which forms the pixel 
which consists of a polymer and a transparence particle. In this invention, since an optical 
diffusion function is given to the coloring film which consists of the three primary colors, the 
flattening film is not newly needed but flattening of the irregularity of the coloring film front face 
which consists of the three primary colors with the overcoat on the coloring film which consists 
of the three primary colors used by the Prior art can be carried out. Therefore, the reflective 
mold color filter which gave the optical diffusion function to the coloring film which consists of 
the three primary colors of this invention can be manufactured with the completely same 
configuration as a transparency mold color filter. 

[0029] The transparence particle common to both plays a role of dispersion material of light. In 
the case of the transparence light diffusion functional film, in the case of the interface of 
transparence resin and a transparence particle, and the coloring film which consists of the three 
primary colors, the beam of light which carried out incidence to the transparence light diffusion 
functional film or the coloring film which consists of the three primary colors produces refraction 
and reflection in the interface of a polymer and a transparence particle, respectively, and 
changes the direction of outgoing radiation. And since this refraction and reflection are repeated 
by distributing the transparence particle in transparence resin or a polymer, outgoing radiation of 
the beam of light is carried out to homogeneity in all the directions as a whole. 
[0030] This example explains further the place using the color filter formed by the approach of 
(1) among the two above-mentioned kinds of approaches. 

[0031] The particle size of a transparence particle is so suitable that it is larger than the 
wavelength of the light. Mie scattering becomes large, so that the particle size of a transparence 
particle is larger than the wavelength of the light, forward scattering becomes large, and a 
backscattering becomes small. Here, with a transparence particle, the particle itself is 
determined as the particle which does not carry out the absorption of light substantially on the 
wavelength of a light field. 

[0032] If it will become whitish in a display and display grace will fall greatly, if the backscattering 
of the outdoor daylight by the transparence particle becomes large, and forward scattering 
becomes large to it here, contrast will improve. Since a back scattered light does not mind the 
liquid crystal which carries out the role of an optical switch, it will turn into noise light in the 
case of a display, and will reduce the contrast of a liquid crystal display. That is, by making 
particle size of a transparence particle slightly larger than the wavelength of the light, the 
forward-scattering light of a transparence particle is large, becomes small about a back 
scattered light, and can give an optical diffusion function effective for a color filter. 
[0033] The wavelength of the blue of the light is abbreviation. It is 0.4 micrometers and, for 
green, the wavelength of the visible region of about 0.55 micrometers and red is abbreviation. It 
is 0.65 micrometers. Therefore, the minimum mean particle diameter of a transparence particle 
0.65 micrometers or more are desirable. However, if the particle size of a transparence particle 
becomes large, the surface roughness of the coloring film which the irregularity by the 
transparence particle arises and consists of transparence light diffusion functional film or the 
three primary colors will become large. In the case of the transparence light diffusion functional 
film, it is hard coming to graduate by the coloring film formed on the transparence light diffusion 
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functional film. Moreover, in the case of the coloring film which consists of the three primary 
colors, it is hard coming to graduate in the overcoat formed on the coloring film which consists 
of the three primary colors. That is, there is a possibility of bringing about the poor orientation of 
liquid crystal. Therefore, it is 1.0 micrometers from the particle size of a transparence particle, 
and 0.65 micrometer. 

[0034] Moreover, the thickness of the coloring film which consists of transparence light diffusion 
functional film or the three primary colors is the viewpoint of transparency, and is 1 micrometer 
to 2 micrometers. 

[0035] if the particle size of a transparence particle is larger than 1 micrometer — this thickness 
— 2 micrometers or more — becoming — thick — not forming — it does not obtain but is 
uneconomical, moreover — since the gap of liquid crystal is around 4 micrometers, if the 
distance between transparence particles becomes small and condenses — opposite of a liquid 
crystal panel — possibility of becoming the cause of a defect of being short (electric short 
circuit) comes out — the fault of ** is also produced. It is not desirable that many particles with 
a particle size of 1 micrometers or more on the film contain for these reasons. The path of a 
transparence particle can raise the spreading effect of this film enough by setting thickness of 
0.65 micrometers to 1.0 micrometers, and the film to 2.0 micrometers from 1.3 micrometers, and 
can make a film front face smooth by it. 

[0036] Since dispersion becomes large so that a refractive-index difference with the refractive 
index of transparence resin is large, the refractive index of a transparence particle is effective. 
Refractive index of transparence resin, Generally it is within the limits of 1.4 to 1.7, and since the 
refractive index of a transparence particle is generally in the range of 1.3 to 2.7, it is higher [ of a 
transparence particle ] than the refractive index of transparence resin, that is, desirable that it is 
a high refractive-index transparence particle. However, when using the transparence resin of a 
high refractive index, a scattering effect can be acquired using the transparence particle of a low 
refractive index. 

[0037] It is large in forward scattering as much as possible, and in order to obtain a small back 
scattered light, it is effective to make good dispersibility of the transparence particle of a high 
refractive index. When condensed by the transparence particle of a high refractive index, it is for 
a back scattered light to increase. 

[0038] Then, in order to distribute a transparence particle good in this film, one sort chosen from 
a surface active agent, a giant-molecule dispersant, a silane system coupling agent, a titanate 
system coupling agent, and an aluminate coupling agent or two kinds or more are made to 
contain as a finishing agent of a transparence particle. 

[0039] In the transflective LCD of this invention, it is arranged so that a translucent part and 
said color filter section for a transparency display may face mutually, and it is arranged so that 
the transparence light diffusion functional film and the reflective section may face mutually. 
Further The area of the transparence light diffusion functional film, The fall of the contrast at 
the time of the transparent mode (transparency condition) produced with the configuration which 
the area of the reflective section was in abbreviation etc. by carrying out, and has arranged the 
transparence diffusion functional film in the front face in the conventional transflective liquid 
crystal display since it was a configuration can also be prevented. If it explains in more detail, it 
will be alternatively arranged so that the reflective section may be mutually faced in the 
transparence light diffusion functional film. 

[0040] It is not desirable to use polarization collapse, optical leakage, and the transparence 
particle that produces depolarization as a transparence particle in the liquid crystal display of 
the type using a polarization film, in order to cause the contrast fall of a liquid crystal display. 
For this reason, in the liquid crystal display using a polarization film, a transparence particle is 
optically made into isotropy. 

[0041] There are some (what does not take the crystal structure) in which the die length of an 
a-axis, a b-axis, and a c-axis has an equal or amorphous structure like equiaxed grain (cubic) as 
an isotropic ingredient optically. 

[0042] As transparence resin of the transparence light diffusion functional film of this invention, 
an epoxy resin, oxetane resin, an acrylic epoxy resin, siloxane resin, silicone polyimide resin, 
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polyimide resin, polyester resin, polyamide resin, urethane resin, etc. can be used. You may be 
these copolymerization resin. Moreover, it is not limited to these, for example, the base material 
of a color filter, the acrylic resin marketed as an overcoat ingredient can be used suitably. 
[0043] however, in order to control the backscattering of the transparence light diffusion 
functional film as much as possible, the refractive index of transparence resin is low — desirable 
— 1.3 to 1.55 — more — desirable — 1.3 to 1.50 — 1.3 to about 1.48 are still more preferably 
good. As the quality of the material of transparence resin, if the above-mentioned conditions are 
fulfilled, there will be especially no limit, but in order to make a refractive index low, what 
consists of a fluorine atom content high molecular compound is desirable, for example, can use a 
fluorine atom content solvent meltable mold polymer. 

[0044] In the paste for color filters which forms the coloring film which consists of the three 
primary colors of this invention, the content of a transparence particle is 50 % of the weight from 
5 % of the weight during [ all ] the paste for color filters. It becomes difficult to distribute a 
transparence particle in the state of a primary particle, if there is more content of a 
transparence particle than this, and if fewer than this, an optical diffusion function cannot be 
given enough. 

[0045] There is especially no limit in the polymer used for the paste for color filters of this 
invention, and the polymer currently used for a color filter, acrylic, an epoxy system, an urethane 
system, a polyester system, etc. can usually be used. By the polymer to be used, it can consider 
as a nonphotosensitivity paste or a photosensitive paste, and can choose suitably according to a 
color filter manufacture process. However, since pattern workability and the width of face of 
selection of a monomer are wide, it is desirable to use acrylic resin. Moreover, it is desirable to 
use polyamic acid from points of a color filter, such as thermal resistance. 

[0046] Acrylic resin is described as an example of the resin of a photosensitive paste. As acrylic 
resin, in order to give photosensitivity, it is common to have the configuration which made an 
acrylic polymer, acrylic polyfunctional monomer or oligomer, and a photopolymerization initiator 
contain at least. 

[0047] As an acrylic polymer which can be used, although there is especially no limitation, it can 
use preferably the copolymer of unsaturated carboxylic acid and an ethylene nature unsaturated 
compound. As an example of unsaturated carboxylic acid, they are an acrylic acid, a methacrylic 
acid, an itaconic acid, a crotonic acid, a maleic acid, a fumaric acid, a vinyl acetic acid, or an acid 
anhydride, for example. 

[0048] Although these may be used independently, you may use combining other copolymerizable 
ethylene nature unsaturated compounds. 

[0049] Next, the structure of the liquid crystal display of the example of this invention is 
explained. When using the transparence light diffusion functional film, the color filter of this 
invention is characterized by preparing at least a black matrix, the transparence light diffusion 
functional film, and the coloring film that consists of the three primary colors in this order, and is 
usually formed on a glass substrate. Generally the thing in the range of 0.5 to 1 .5mm is used for 
the thickness of a glass substrate in many cases. 

[0050] When using the coloring film which consists of the three primary colors which gave the 
optical diffusion function, the color filter of this invention is characterized by becoming a black 
matrix and the coloring film which consists of the three primary colors of this invention from an 
overcoat at least. 

[0051] Moreover, the color filter of this invention may form two or more dot-like spacers formed 
of the laminating of the coloring film which becomes a part on a black matrix from the three 
primary colors similarly. 

[0052] Furthermore, a transparent electrode and the orientation film may be prepared in these 
color filters if needed. 

[0053] The case where an optical diffusion function is given using the transparence light diffusion 
functional film about an example of the liquid crystal display of this invention is explained using a 
drawing. 

[0054] Drawing 1 shows the sectional view of the liquid crystal display of this invention. The 
color filter in the liquid crystal display of this invention consists of the black matrix 1 and the 
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transparence light diffusion functional film 5 which were formed on glass 3, and coloring film 2, 
and a black matrix exists only in a pixel periphery. In addition, when taking a wrap configuration 
with a pixel electrode on signal wiring, a black matrix becomes unnecessary at a picture element 
part. 

[0055] Furthermore, it is desirable that a transparent electrode layer is prepared for a color filter 
on the transparence light diffusion functional film through the coloring film. Furthermore, it is 
desirable that the orientation film is prepared in the maximum upper layer. 

[0056] The array side substrate in the liquid crystal display of this invention is constituted by the 
thin film transistor 10 and the reflective film 1 1 which were formed on glass 4, and the 
transparent electrode 1 2, and in order for some reflective film to make the light from a back light 
penetrate at the time of a transparent mode display, it has the part 13 which is carrying out 
opening. 

[0057] Although irregularity needed to be prepared by the flat film under the reflective film as 
drawing 5 showed, and the incident light from the outside needed to be diffused in the 
conventional pixel, in order to achieve the diffusion function in the transmitted light diffusion 
functional film, in the transflective LCD of this invention, there is no need of preparing 
irregularity in the flat film. 

[0058] Next, each component of the color filter of this invention is explained. Although a black 
matrix is a protection-frorrHight field between pixels and roles, such as improvement in contrast 
of a liquid crystal display, are played, it is formed from the metal thin film which consists of a 
detailed pattern in many cases. Cr, nickel, aluminum, etc. are used as a metal. A spatter, a 
vacuum deposition method, etc. are used as the formation approach of a metal thin film. 
Moreover, about a detailed pattern, after forming the pattern of a photoresist by the 
photolithography method on a metal thin film, it obtains by etching a metal thin film by using this 
resist pattern as an etching mask. 

[0059] However, the black matrix formed with the metal thin film has a high manufacturing cost, 
and tends to cause the rise of the cost of the color filter itself. Furthermore, since Cr generally 
used as a metal thin film for black matrices has the high reflection factor, it has the fault point 
that display grace falls remarkably by the reflected light of Cr in the strong location of outdoor 
daylight. Moreover, although there is also a method of preparing the layer of chrome oxide 
between Cr and a light transmission nature substrate in order to reduce the reflection factor of 
a black matrix, it is not desirable seen from the field of a manufacturing cost. 
[0060] Therefore, as a black matrix, the resin black matrix which distributed the protection- 
frorrHight agent in resin is used. 

[0061] As a protection-frorrHight agent used for a resin black matrix, red, blue, green pigment 
mixture, etc. can be used other than metallic-oxide powder, such as carbon black, and titanium 
oxide, four iron oxides, metallic sulfide powder, and a metal powder. Also in this, especially 
carbon black is excellent in protection-frorrHight nature. 

[0062] Moreover, as for a transparent electrode, an indium and a stannic acid ghost (ITO) are 
usually used. A transparent electrode is required in order to make liquid crystal drive, but in the 
liquid crystal display of the means of displaying of a horizontal electric-field drive, since a 
transparent electrode is not required for a color filter side, the color filter which does not 
prepare a transparent electrode is used. 

[0063] Furthermore, the orientation film is formed in the color filter of this invention if needed. 
This carries out rubbing of the organic resin film, such as polyimide, a polyamide, and polyvinyl 
alcohol. 

[0064] Next, the structure of the liquid crystal display of this invention is explained. As shown in 
drawing 4 , in order to diffuse alternatively the light reflected by the reflective film by the 
transparence light diffusion functional film, the arrangement location of the transparence light 
diffusion functional film in reflective film opening of the pixel by the side of an array substrate 
and a color filter side substrate is constituted as that of an observer's observation view is on the 
production of the transparence light diffusion functional film and the pixel internal reflection film 
by the side of an array substrate. 

[0065] In addition, a thin film transistor (TFT) may be used for the drive of the liquid crystal 
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display of this invention. Moreover, the configuration of the color filter of this invention is usable 

also in the configuration which arranges a color filter to an array substrate side. 

[0066] 

[Effect of the Invention] According to this invention, the display property of a transflective liquid 
crystal display can be improved more according to an operation of the color filter which has 
arranged the diffusion functional film alternatively compared with the transflective liquid crystal 
display using the conventional external diffuse reflection film sheet at the time of observation of 
the outdoor daylight used for reflective mode, without reducing the contrast at the time of a 
transparent mode display. Moreover, the transflective LCD which made it possible to reduce an 
array routing counter can be offered. That is, according to this invention, the liquid crystal 
display in which a high-definition liquid crystal display with a high contrast value is possible can 
be offered by low cost, it excels practically, and industrial value is large. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the liquid crystal display of this invention 
[Drawing 2] The array side substrate top view of the liquid crystal display of this invention 
[Drawing 3] The color filter side substrate top view of the liquid crystal display of this invention 
[ Drawing 4 ] The sectional view of the conventional transflective liquid crystal display 

1 Black Matrix 

2 Coloring Film 

3 Color Filter Side Substrate 

4 Array Side Substrate 

5 Transparence Light Diffusion Functional Film 

6 Transparence Particle 

7 Color Filter Side Substrate Transparent Electrode Layer 

8 Orientation Film 

9 Coloring Layer Difference of Elevation 

10 Thin Film Transistor (TFT) 

1 1 Reflective Film 

12 Array Side Substrate Transparent Electrode 

13 Reflective Film Opening 

14 Flattening Film 
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[Drawing 2] 
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[Drawing 3] 
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[0 03 4] ®^*S£tStlSteM*4^«3^fe*> 
[0 0 3 5 ] j§Wi^-©fi@* 1 nmJ;DA#C>£. IS 40 

-c. mi^mmifi'bz l-cl*s 4aa 

/^;l/©*fr&r>3- h (^MWS^) ©^IIJIHifc* 
Bjatt#Ti:< a©:F»^*>£D-5. Cft£©HE& 
tcj: 9 , U mJ2Ub©tt£©tt^-*«K:£ < atf C 4 t* 
» 2 L < a9Hitf-©&tt 0. 65«m*61. 0 
urn. R©flW*l. 3wm*>62. OwmiCf^Ci 
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[0 0 3 6] a9faT-©JB«f*ttaW«JIB©ffl«fSPi©. 
/SST*fi#:*t(,>t3:4'. tfca#*S< ftSfeft, 

3tBJ«JJI§©JIJ/T*t*. — «MC 1 . 4*61. 7 
©f5Hrt{c$,(3. 9Htt?®/B*f*B. 3* 
62. 7<DllK*2>Ct*ij>. aWtSt?-©®*?**^ 

osti^t*. fiBJT*©aatt**ffli»TffflL»»*w 
[0037] ?»£ttc*fr£fka.£*:d < . 

[ o o 3 8 ] -ecr, aa*w-*aa4'K:a$?tc#as 

f-a* ? 7' y > *mtoxxyr»> s a** 9 y > y 
jw*>6atftosia. x»2«R£Lh«a^s««. 

[0 0 3 9] 4cAn©¥aaattJMn*SEaK:isb>?. 

a*aJiaiaaa«^ffl*7-7 ^;Hf-»i«sc»«: 

•c. 8e*©*aa*fl«^sgnc*jt»r. aH^tet^tfe 
a*HfB»coiofc«RSr*D*aa*- f (aat* 

m B#©^>h7X h©<5T*>E*<'C<b*-C#S. «fc«3 

»o<i»i«r*i. aw*ffi»«ffi«%sa»4i*sc> 

JcfflSW 4 «fc 5 KilJRiftKieg s to*. 
[0 04 0] * frAZm^Z* <( 7<0-(&£hWr&i' 

art*. liST-il/t, «7ic<-rto. TfejSto-^, 

[004 1] ^WtC«*tt©*fS4 IT, ^wa (i: 
^"S) ©i^tcatt. blA. ctt©fiS**«Lt»*>©. 

[0042] 2fcis^©an^ffi:aaaa©ai§aa4 u 
rt*. isj**^aa. ^-+-fe^>tuii. Tfy^-x* 

->D+-y->»«g. ->y3->?f<y^5 m 
at, d<y-f s fwir. ^yx^^-Aafa. ^yrsna 
a. VLHi/ffinmzmm-rzct&vgz. cnho 

*a^aBit?*r>rfe«t(f>. S/c. Cto6KEg5£$to 

hm*44 iy-cTfras*ir«r»*T* yA*©aaa*. » 
[0043] o*o. aa^acaaiBaoa^rtta.i'c 

WWT -Sfcfetct*. jgH^tttfli©®Jff**'fic^ c 
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6ifi0ib<. 1. 3*6 1. 5 5. «fc9£?£L<« 
1. 3*5.1. 50, 3 6fcj(?*0<ttl. 3#>61. 
4 8gffi*J«tl>. SMI*fllg©*t*£L-t:tt. ±IBCD^ 

U 5 C 4 ifi-C if h . 

[0 044] #SM3© 3 jJRfefr 6fc4#Sfflt*JBJiW 5 

5»g%*>6 10 
[0 045] *|£HJ©^-7-7 ^;l/$r-ffi-x-^ KCffl 

^t>tiz>#>)-?-m*&i l cmmtrj:<. as. ^^-^ 

L/, *yv-©SJR©iffi#i£l>e4;&> 
6Ti"J^«flB*fflC»SC4*«»*Hf». £fc, 2/7- 

[0 046 ] !&3ft4-<-* F©»flg©0iJ4 L-t. 7f ') 

3ttt*j#fc-&*fc«). 4>& < & tr * y y 
yrt^^tg*y^-&£i,»tt*y=r-7--. 

WJ^*£WStffc*fiS4«T4©#-Hftffrc**. 30 
[0 04 7] ftfflTJS7i";JkWJv-iL-ttt, 

i"];H. W£3>@L i'Phyi, VH">^. 77 

[0 04 8 ] ctieiJ^JS-cffl^-rfem^. fte©5fts 

[0049] ^CC. 2(s^©*SSWI©?SS«^iB©fl! 40 

s#eito*c©iwcsw6*ifcc tzmmtrz box- 

*<3. MS. #9**1S±K:j&i&3*lS. *7X1I© 
— flaffjtc, 0. 5mm#>6 1. 5mm©$5HCC 

$>4^©*ffiffl-rsti^-3!>^i». 
[0050] ftmcm&*tt*3-Ltc3m&frt>ti:zm& 

<i^7j?7F'J«, **W©3J0Re*>6tt-6# 50 
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[0 05 1 ] Sfc, ##6?B©#-5-:7 ^;l/5r-«. 

tc ^5 i- y ^ x±©-auc 3 jsife** 6 

©8DBCC J: f3»JiE3tifca«ffl© F v htt*'*— 

[0052] se.tc. cneo*7-7 ^ ;u^-tc«. 

[0 0 5 3 ] *|6IB©}fcB«sy*«©-fl«:-3t>-caW 

*jrT. *#60J©^«^gccfcW^*^-7 -< 
9i*ffi»««Sil5t*&gl2*>61«*Sn. 

[0 0 5 5 ] 3 -f SfeM?:^ 

t>titcb<DX'<lb2>C ±&B£Ui<>. 

[0056] **?8©jRftas^«{ctowsr u-rwia 

#^X4±&C^I&£ftfci?|glh^>> ; X£ 1 0 4 
SttlRl 1 4. jgHJUffil 2 tc J: «JfllJSRSnrjB»). S 

wjis©— mtmmt- f^b#a ^^^f *»e©3^* 

[0 0 5 7 ] fi£*©i®^-e«. H 5 -CtST <fc 5 tcJSS^fM 
T©¥SBItC"CiaO J S:HW. ^as*>6©A9***t£«r 

a«*tMft«fifig|K:*it»-c-€-©t£»««8***: 

[0 0 5 8 ] ^C*^BJ©*7-7 ^ )\>%-<D&mJ$M 

micm>xmw-?2>. -j 9-7 v y ^x«Bj^ra©ji 

3K««-C & 0 . jR A£ct£S© > h 5 X h r^jJb>5c 4© 
r . N i . A 1 1t£*mm. &M»Wm&mt5&it 1/ 
jmc£<0 7* h Ui^X h©A3f->*^L/c 

ft. cffluyxhA , $->^i^>^7Xi'iL/t# 
jigiM©x i/^tf 5 c 4 6c J: n nz>. 
[0 0 5 9] iCW *IJB»ilK:«fc0»fiRS*lfc^5 
^7htJi;Xit »3^3Xh*SiS<. 

^•7 h y zzm&mmmt b-c—t&micm^ti-a,** 

Cr«. Sft^A^^cfe, ^JEOSlr^SfCBCrO 
miotic i 0 *^ D a D (4*5^ o < i&Tt * 4 1 > 5 * 
Sfc. 7'^ ^i'-7hyi'X©J5S^ ; Srffi^-r^ 
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[0060] Wc*, ^7^?MJ«iUB, 

[oo6i] -^vF'j f^tcttfflsnsa* 

tt&£©&K«Mbl&jSH\ &JRfitfbftt&-t>. £!»»©* 
sc. aft. #, ^©SH^^&^fcffl^-SCiJPrS io 

gft-cvs. 

[0062] s/c, mwnmx, aur, -f • $g 
nfbM ( i to) wffisns. aHgrnsu:. 

#5£©?£II^n$|g-c«, j§BJm®»#7-:7 -y 
[0 06 3] 3e>CC2f:^©*^-7 -*;U£-&ctt, # 

[0 064] ^K. *HW©^S«^»g©«3g{Cot» 

»Effl!l©IS3R©S»*itnP«Pi » ^ v a & * -ffl«« 
t. 7U>/ ««ffl!l©iB*»«3SS*BI©Sfi»±K:HSI#© 

iusa*©*t* 4 <fc -5 tcfltiss-r s . 

[0 06 5 ] **W©iKft«S^«©««|{CB. 30 

mmb9Zsi?Z* (TFT) *ffifflOTfem>. *fc. 
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So 

[0066] 

m.LfciJv~v * ^-©fPJBCCj:*). aBtt*- K£in 

^B©«^te*J:»)iaLk-c**. ru-fig 
h -5 x h fji©i«t^ n a a fi©^a^* 5 Djlig^« B B B ^jK^ 
[Hffi©n*«citt'w] 

[02] *j%HJ©^S^$gg©T H'ffliJSS^FSH 

[0 3 ] *«w©«fl«5**sa©#9-7 ^ 

[04] S£*©*SM?K B B B ^^S!©»rffi0 

1 ^^-^^vh'ji?^ 

2 #fef« 

3 tj^-y -ovit-mmm. 

4 

5 j891%ffilR«M6ft 

6 3§HJ^^ 

7 13=7-1 a -tim&MBM&MM 

8 Eft® 

9 #feH«{£g 

10 ilih7>i>X$- (TFT) 
1 1 Jg»S 

12 Tv-<®m®.mmmM 

1 3 S*fJSB3Pgf5 

14 ^mtm 
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F 2H042 AA02 AA06 AA26 BA02 BA12 

BA15 BA20 DA01 DA11 

2H048 BA11 BA45 BA47 BA48 BBOl 
BB07 BB08 BB28 BB42 

2H091 FA02Y FA14Y FA31Y FA35Y 
FA41Z FB02 FB13 GA16 
LXL2 LA15 LAL7 

2H092 GA12 HA03 HA05 JB01 J BO 7 
NA01 NA29 PA08 PA09 PA12 



